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SUMMARY

The Secondary School Mathematics Curriculum Improvement
Study (SSMCIS) has two main objectives:

1) To formulate and test a unified secondary
school mathematics program (7 - 12} that will
take capable students well into current
collegiate mathematics;

2) To determine the c¢ducation required by
teachers who will implement such & program,

To inaugurate the study, leading United States and European
mathematicians and educators met in June 1966 to formulate
a position paper stating the aims and procedures of the
study, to construct a flow charted analysis of the pro-
posed 7 - 12 mathecimllics courses, and to make Jdetailed
recommendations for the mathematical content of Couree T,
Using thils detalted syllabus as a guide, a team of eight
mathematicre educators wrote a textbook for Course I during
that summer. FEach chapter was written by one writer, re-
viewed by the other writers and a consvlting mathematician,
and then revised for printing., Teachers!' guides and
solutions to exercises were written and distributed to

the teachers,

In each subseguent year (1967, 1968) a two-week June
working conference was held to review and revise the pre-
vious year's experimental text and to make specific re-
commendations for the content and teachinr, of a new course-
Course 1I and Coursge III, respectively, As in the first
year the writing team used the chapter guides dcveloped

by the June working conference to write the new texts for
the following year,

Six junior high schools in the metropolitan New York area
have participated in the experimental teaching of Courses I,
1I, and III from the initiation of tiie experiment, Each of
these schools designated a team of two capable and interest-
ed teachers who taught all the pilot classes using the ex-
perimental textbooks, Fach summer, while new materials
were belng written, six weeks of instruction was given to
these teachers in preparation for teaching the new SSMCIS
course, This instruction included 50 hours in the funda-
mental concebts underlying the unificd mathematics program
and 50 hours in contemporary methods of teaching thoae
concepts,
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The expetrimental teaching was evaluated in three ways., The
director and project staff members made frequent visits to
the classes for direct nbgervation, The students were
tested by examinations =~ prepared by the project staff - de-
slgned specifically to measuvre learning of important new
concepts introduced in the courses, Teachers, staff, and
consultants met at full day confeyences to discuss progress
and problems fn the experimental teaching,

Results of tLhe experinentpl Leanchdng have shown that the
new mathematics courses, buged on fundamental concepts and
gt.ructures, pive promioe ¢f meeating the expectations of the
proposed gix year progvam,

Introduction

ing the past decadre the United Stiales has been engaged in
¥ o2 alng Lhe elemoninrvy ard soecmleosy sCliool mathematics
i cleulam s primarily by up-dating the exieting traditicnal
cuy \eulum, Modest recommendatlons of the Commiasinn on
Mal) ~matica have beon Jergely accepted by curriculum ond
sylYasbun bodies ind by writere of conmercially produced
tex' -20ks,  Irplementatiorn ot this provram by the SMSG
han “ad wide accer!nnee and hassive experimental use
throushout the countyry,

Throughou ¢l of our yelforn movenicnis the traditional
divigior .0 snuscnintdoe ntyuetion tnto sepavate year:s of
arithmetic, Aloelre, and peonetry hae been maintained,
Beyond inbtroiuction o new coneepin, Jittle has been galned
in bringdng oy aiva ced ntady intoe the Yiigh school

through mntre oi'tioien . nothods of orugantzing the subhject
matter, YodXdor and more paddca’l rocommendations for the
improvement ot ceanndary achool education in mathematics
have been made Hoth In this courtry, notebly by the UICSM,
and in Furope, totably in Beivium, Switzerland, and Denmark,

What has hesr enlicdt tor 4o reconztruction of the entire
curriculus 'rom on o glnbal potint of view -~ one which
elinmineten the bavrlers separating the severad dbranches of
mathematice nod miCing Lhe avbinct Lhrouvegh 1ts general
concepta (sets, opelafiong, maypines, ond relations) end
builda the turidamental atruntures ot the nunover syatems,
algebra, and geomntiry (vrouvns, ringe, flelds, and vector
spaces), The etficiency cnined by nuch orvanirzation ahould
pernit introduction Into the hiwh a~tkaol program of much
that was previously consldeied undeiograduate mathematics,
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In Septenber 1965, the Commissioner of Education, Department
of Health, Education, and Welfare, Office of Education,
approved for support for a period of 18 months the Secondary
School Mathematics Curriculum Improvement Study (SSMCIS),

an experimental study whose obJjective would be the construc-
tion of a unifiled school mathematics curriculum for grades
gseven through twelve,

In June, 1967, continuation of this support was granted
for un additional 36G-month period ending June 30, 1970,
This 1s a report of the activities and findings of the
S5SMCIS during this latter period, covering the writing and
teaching of experimental Coursges Il and III, the revision
and further, teaching of Ccurses I and II, and the finel
revision of Courses I and II,

DPlanning the 7 - 12 Prqggam

In June 1960 a group of ajghteen lepding United States and
European mathemnticians and educators met for 20 days to
outline ihe scope and sequence of a 8ix year unified
secondary school mathematics program, The first half of
the conference was devoted to producing a complete flow
charted analysis of the propcsed course, Then topics
planned for the sesenth grade were expanded in working
prpers which outlinel the mathenatical content of each
textbook chapter and made specific suggestions for writing
and teaching these ideas.

writing otr Courses I, II, and IIY

buring July and August 1966, a team of eight mathematical
educators wrote the textbook for Course I, using the
syllabug produced in June as a guide, Each textbook
chapter was written by one writer, reproduced for review
by the other writers and conaulting mathematicians, and
then rewritten, incorporating the rev'iewers! suggestions,
Teachers' guides and solutions to exercises were written for
each chapter, These notes, mimeographed and distributed to
teachers of experimenta) classes, included discussions of
fundamental mathematical ideas underlying each chapter,
hinte for possible class activity to accompany reading of
the text, and suggested time allotment to the various -
topics, The Course I textbook was then published in three
volumes,

To initilate the detailed planning for Course II and for
the revisions of Course I, a pre-planning session was held
on March 11-12, 1967, The recommendations of this pre-
planning group were considered in detail at a working
conference held in June, 1967, at which the full group of

3



writers and consultants was present, 'This group produced a
detalled set of writing guidelines, which were then used

by the summer writing teams to produce the text materials
for experimental Course II and to revise Course 1,

Beginning with a pre~planning meeting in December, 1967,
and followed by a full working conference in June, 1968,
a8 gimilar procedure was used to plan and write experi-
mental Course III, to rewrite Course II, and to finalize
Course I, In additicn, Iin order to make the fullest
possible use of the experience of two years ot teaching
(fourse I, ten of the experimental teachers re-wrote and
expanded the original teachersg! commentaries for Course I,
which had been originally written by the authors of the
various chapters, These chapter-by-chapter commentaries
were then bound into a single volume and made available
for public use along with the texts,

In 1969, the writing actlvitics of the SSMOTS, sunported
by the Office of Education, consisted of rewriting Course
III and making final revisions in Course II, Again, as
in the previous year, a‘group of teachers of experimental
clasges worked during the summer, to rewrite the teachers!
commentaries for Course II, which were then printed in a
single volume for use in conjunction with the texts,

The texts and Teachers Commentaries for :ourses I and II
/1 each in two volumes) are now available for widespread
classroom use, and are published and distributed by the
Tzachers (ollege Press, When revision of Course II1I, now
under way, 1s completed, the two volumes of the Course III
vext and the accompanying Tcachers Commentary will be
similarly available,

Education of Teachers

Each summer, bhepinning in 1966, the teachers of experimental
classes have purticipated in a six-week program of specisl
study at Teachers College, designed to prepare them to
teach an experimental course in the followlng school year,
This prosram of study was in two parts, The {irst was a
course in the mathematical subject areas underlying the
experimental course content, such as: abstract algebre,
linear algebra, tranarormation geometry and probability,
These sudbjectn were taught from a modern and unified point
of view, The gsecond part of this program was & course in
pedagorical methoda of Leaching sccondary mathematics as a
unified branch of knowledge, with special emphasic n the
gpecific etructures and principles to be covered in the
following year of experimentel teaching,
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The following is a list of the teachers and the schools in
which they taught the experimental classes (Course III)
during the 1968-69 school year:

Elmont, New York
Schools: Alva T, Stanforth Junior High School
Scewanhaka High School
Teachers: Samuel Backer
Alexander Imre
Edward Keenan
Mary Murray

Leonia, New Jersey

School: Leonia High School

Teachers: Christine McGoey
Duvid Swaim

New York, Hew York
Sciwuls  Hunter College nign School
Tcachers: Douglas Bumby

Ruth Cohen

Richard Klutch

Teanec't, New Jersey
Schools: BenJamin Franklin Junior High School
Thomas Jefferson Junior ligh School
Teaneck Hlgh School
Teachers: Franklin Armour
Annabelle Cohen
Otto Krupp
Mary Renda

Westport, Connecticut
Schools: Bedford Junior High School
Coleytown Junior High School
Long lots Junior lHigh School
Staples High School
Teachers: bavid Fuys
Robert Keller
John Pepe
Dani~l Sullivan

All teachers :howed intense intcrest and cooperated
splendidly in acquiring the apirit and content of the pro-
posed new curriculum, and in teaching 1t, As a result of
this trcining we now have a core of demonstration teachers
and also a body of subject matter that must constitute
teacher prcparation in the future,

5
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Teaching Courses I, II, and III

Six Junior high schcols in the New York Metropolitan ares
have taken experimental classes through Course I, II, and
ITI, Flve of these classes covered the text material in
its first experimer.tal revision, Another fifteen experi-
mental classes have completed thegse three courses in the
revised versions and another fifteen non-experimental
classes in these schools have completed both Course I and II
in thelr final revisionas, Since the SSMCIS program is at
present dealined for those students in roughly the top 157
of their class with respect to mathematical ability, the
original selection of students for the twenty experimental
classes was made by the participating schools with prior
mathematics achievement and scores on aptitude tests as
main criteria,

Because the teachers nf pilot classes were working cs a team
in the experimental class, they were often able to help

each other with difficulties that arose in understanding or
teaching the new material. Having had this year of team
teaching erperience, the teachers are now prepared to teach
Courses 1, TI, wnd 1II on their own,

During the --honl year, the director ard project staff
members made frequent personal visits to observe the
experimental teaching, Each class was observed at least
four timen, Visits to these schools included discuseions
with the teachers and adminisctrators c¢oncerning progress
and problems with the experimental course,

The teacher- were further assisted by several full-day
meetinegs at Teachers College where teachinpg problems were
reviewed with nelected consultants and the project direct-
or, At these meetings many teaching dirficultics were
regsolved and valuable criticisma of the textbook were
Fathercect,

Evaluation of Courses 1, II, and III

The six yenr mathematics program introduces nany new
concepts Into the secondary school mathematics curriculum
anid integrates both standerd and new topics In a global
organization not cherncteristic of existing programs,
Student achievement in such a program cannct adequately be
measured using conventional standardized tests, For this
reason, student learning was tested by extramural examina-
tions constructed by the project staff,

To pulde consiruction of these and fMuture measurenent
instrumenta, *the textbooks were analvzed to produce a
taxonomy of cornitive objectives, 7Thin taxonomy nided in

O
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delineating gonls of instruction in terms of subject matter
end related behaviors, The categories of behavior appear
in Table I,

Each year, two examinations were prepared; one for a mid-
year evaluation, and one for an evaluation at the end of
the year, These instruments were used as n measure of the
teachablility ac well as of the learning of the prepared
content, They also gulded the revisionc that were sub-
sequently made,

Al hough achlevement on standardized traditional mathematics
tests was not accepted as a measure of tlie success of the
experimental program, it was of intercst to determine at
the start whether or not study in the experimental Course
I affected lenrning of traditiocnal toplcs, To accomplish
this objective all students were administered the Sequen-
tial Test of Educational Progress - Mathematics, Form 3A -
in September 19066 and again in September 14G7, The test
results clearly show that students in the project classes
suffered no dncline in mathematical skills when compared
with students studying more traditional proframs, More-
over, Lhe achievement. of these students on the project
tests shows that they werre lerrming to worx wi'h many

new and powerful mathematicnl tools no'. o part of the
traditional mathematics rare of seventh graders,

Muture Activity

The Scrondary School Mathemntics Curriculum Improvement.
Study recelved support from the National Science Foundation
in Junr 1969 to continue degipning and experimenting with

a unifiet necondary school program for college capable
students in the senior high school, This support has
enabled the project to produce Course 1V in the six year
sequence an'! te bepin planning for <Cource V and VI,

iourse V. whirh had been wrltten in the surtner of 1907,

was pllol -tented in five experimental schools during the
1969-1970 school year, 5 n result of this exyperiwentation,
Courae IV willi be reavined during the summer of 1970

and will be available by the carly Fall (1970), After
further testingg, the final version will be avallable

by Seplember 1971,

A tentrtive outdline for Course V wos developed during a
two day conferrnce of the advirory council in January 1970,
This outline wan expandeit durlng n nine dav conference

of wrifers and consultants into detailed suides for the
writers of the chapteras in Course V, This coirse will be
wriltten during the aummer of 1970 and experimented with in

five cehooln during 1970
7
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The planning for and writing of Course VI will follow a
similar procrdure to that outlined for Course V with class-
room teasting during the 1971-72 school year,

By the ead of the academic year 1973, the SSMCIS will have
completed 1is task - to make a reconstruction of the
sccondary mathematices curriculum by presenting the subject
as an integratecd body of knowledge reflecting the spirit
of "~ ntemporary mathematics,

Conclusione and Recommendations

After %, vears of classroom experimentations with students
sclectnd 4n the upper 15 to 205 of academic ability and
taught by intercsted classroom teachers with gpecianl train-
ing in subjecct matter and pedapogy, a new curriculum in
mathematics has been designed for the junior high school
study, grades seven, eight, and nine, This curriculum
breaks down the traditiornal barriers separating arithmetic,
algebra, and geometry, aid unifies the study through those
fundamental concepts underlying all the branches, nemecly
sets, relations, functions, and operations, The resulting
curriculum is like a double helix in which the important
structures - rroup, ring, field and vector space - form
one strand, while the other strand consists of the 1mpor-
tant realizationa: the number systems and the several
pgeometries; avnethetic, coordinate, vector, and transfor-
mation, Interwoven with both these strands are the activi-
ties and applications ircluding the study of function,
conditional santrnces, statistics ard probability,

Students who complete this three year proaram arrc advancoed
in knowledre more than one year beyond the present collefe
preparatory procram, This 18 accomplished by eliminating a
groat deal of traditional content that today is of 1little or
no value in further study or application of mathrmatics,

The dncrease in learnineg L algo crought about by the unifi-
cat.ion of all the study under the more peneral concepts and
structuresa ¢f contemporary mathematinon,

The tenchabiltity has been tested and verified, each course
underyoing theo e yerars of thorough examinations and revi-
eion into its present form, Concomitantly, five doctoral
studies reascarching the leearning and teaching aspects of
the propram were completed, These studies were carried out
by the research assistants associated with the project,
They wWore:

Nicholas A, Branca - '"Stratepices in Learnine Malhematical
Structures, " 19270,

R
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James 7, Fey - "Patterns of Verbal Communication in
Mathematics Classes, " 1968,

Michael J, Hoban = "Transformation Geometry in the Junior
High School: An Evaluation of a

Curricular Unit in the 7th Grade, "
1970,

Stanley F, Taback = "The Child's Concept of Limit," 1969,

H. Laverne Thomas =~ "An Analysis of Stages in the

?;éginment of a Concept of Function,"

A study in one 8chool has shown that the same material can
be learned by students of average ability, if pursued at a
slower rate over a longer period of time,

It 18 strongly recommended that the program developed by
SSMCIS be reexamined for adaptation as a curricuium for all
students in the Junior high school, It is aiso recommended
that the SSMCIS program serve as & basie for re-examining
the pre-service mathematica education of prospective junior
high school teachers of mathematics, For these teacliers,
far more attention must te given to abstract and linear
algebra, and to geometry of a modern variety, with less
stress on advanced analvsis, Lastly 1t is recommended that
the unified approach be extended throughout the senior high
school study to give college preparatory students an ad-
vanced knowledge of all aspects of mathematics on entering
college and not only that of the calculus,



TABLE I
TAXONOMY OF OBJECTIVES

Mathemetiical Objectives

Structures: Arithmetic (Oeometry Probability Analysis
and Algebra

Fundamental Sets

Concepte Operations Relations Mappings Logic

Behavioral Objectives

I, Ability to recall definitions, notations, operatlions,
concepts,
II, Ability to manipulate and calculate efficiently,
111, Ability to interpret symbolic data &r processes,
IV, Ability to communicate mathematical idesus,
V. Abllity to apply concept to a purely mathematical
situaticn--solve problams,
VI, Ability to apply concept to problems in other
situatiors--solve wor¢ problenms,
VII, Ability to transfer learning to & new situation In
mathemnatics,

VIII, Ability to coristruct or foliow a mathematical erguent,

Of course not a1l these categories apply to each subject
matter topic, but the gcals wers checked against subject
matter,
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APPENDIX A
COURSE I CONTENT
Chapter

1 FINITE NUMBER SYSTEMS
Jane Anderson's Arithmetic
Clock Arithmetic
(2y,,+) and (W,+)
Caléndar Arithmetic
Open Sentences
New Clocks
Rotations
Subtraction in Clock Arithmetic
Multiplication in Clock Arithmetic
Comparison of (W,.) and Clock Multiplication
Division in Clock Arithmetic
Inverses in Clock Arithmetic
The Associative and Distributive Properties
Sumnary

2 SETS AND OPERATIONS
Ordered Pairs of Numbers and Assignments
What is an Operatio.i?
Computations with Operations
Open Sentences
Properties of Operations
Cancellation Laws
Two Operational Systems
What is a Group?
Summary

3 MATHEMATICAL MAPPINGS
Assignments and Mappings
Mappings of Sets of Whole Numbers
Mappings of Clock Numbers
Sequences
Composition of Mappings
Inverse and Identity Mapping
Special Mappings of W to W
Surmary

7 THE INTEQGERS AND ADDITION
Introduction
Some New Numbers
The Integers and Opposites
Properties of (Z,+§
The Integers and 'Translations on a Line
Subtraction in (Z,+)
Subtraction ae Addition of Opposites
Equations in (2,+)
Cancellation Law




Chapter

Ordering the Integers
Absolute Value
Summary

PROBABILITY AND STATISTICS

Introduction

Discussion of an Experiment

Experiments to be Performed by Students

The Probability of an Event

A Game of Chance

Equally Probable Outcomes

Another Kind of Mapping

Counting with Trees

Praview

Research Problems

Statistical Data

Presenting Data in Tables

The Frequency Histogram and the Cumulative
Frequency Histogram

Summary

MULTIPLICATION OF INTEGERS

Operational Systems ((W, ¢} and (Z, )

Multiplication for Z

Multiplication of a Positive Integer and a
Negative Integer

The Product of Two Negative Integers

Multiplication of Integers through Distributivity

Dilations and Multiplication of Integers

Summary

LATTICE POINTS IN THE PLANE

Lattice Points and Ordered Pairs
Conditions on Z x Z and their Graphs
Intevrsection and Unions of Solution Sets
Absolute Value Conditions

Lattice Po.int Games

Scts of Lattice Points and Mappings of 2 into 2
Lattice Points in Space

Translation and 2 x 2

Dilations and Z x 2

Some Additional Mappings end 2 x 2
Summary

SETS AND RELATIONS

Sets

Set Equality and Subsets

Universal Set, Subsets and Venn Diagrams
Unions, Intersectiona and Complements
Cartesian Product Sets: Relations
Properties of Relations

Equivalence Classes and Partitions
Summary

12
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Chapter
9

10

11

TRANSFORMATIONS OF THE PLANE
Knowing How and Doing
Reflections in a Line

Lines, Rays and Segments
Perpendicular Lines

Rays Having the Same Endpoint
Reflection in a Point
Translations

Rotations

Summary

SEGMENTS, ANGLES, AND ISOMETRIES
Introduction

Lines, Rays, Segments

Planes and Halfplanes

Measurements of Segments

Midpoints and other Points of Division
Usirg Coordinates to Extend Isometries
Coordinates and Translations

Perpendicular Lines

Using Coordinates for Line and Point Reflections
What is an /ingle?

Measuring an Angle

Boxing the Compass

More about Angles

Angles and line Reflections

Angles and Foint Reflections

Angles and Translations

Sum of Measures of the Angles of a Triangle
Summary

ELEMENTARY RUMBER THEORY
(N,+) and (N,.)
Divisibility

Primes and Composites
complete Factorization
The Sieve of Eratosthenes
On the Number of Primes
Fuclid's Algorithm
Summary

THE RATIONAL NUMBFRS

W, 2 and 2,

Reciprocals »f the Integers
Extending 2 1) 2' to Q

Q.
Properties of (Q,.)

Division cof Rational Numbers
Addition of Ratidnal MNMumbers

13
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Chapter
Subtraction of Rational Numbers
Ordering the Rational Numbers
Decimal Fractions
Infinite Repeating Decimals
Decimal Fractions and Order of the Rational Numbers
Summary

13 SOME APPLICATIONS OF THE RATIONAL NUMBERS
Rational Numbers and Dilations
Computation with Decimal Fractions
Ratio and Proportion
Using Proportions
Meaning of Percent
Solving Problems with Percents
Presenting Data in Rectangular, Circle, anad

Bar QGraphs
Translations and QGroups
Applications of Translations
Summary

14 ALGORITIMS AND THEIR GRAPHS
Planning a Mathematical Process
Flow Charts of Branching Algorithms
Interactive Algorithms
Truncated Routines and Truncation Criteria
summary

14
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1
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APPENDIX E
COURSE II CONTENT

MATHEMATICAL LANGUAGE AND PROOF
Introduction

Mathematical Statements

Connectives: And, Or

vonditiorinl and Bi-conditional Statements
Quantified Statements

Substitution Principle for Equality (SFE)
Inference

Direct Mathematical Pri-f

Indirect Mathematical Proof

Summary

GROUPS

Definition of a Group

A Non-Commutative Group
More on Permutations
Functioneal Notation

More Notation

Some Theorems About Groups
Isomorphism

sSummary

AN INTRODUCTION TO AXIOMATIC AFFINE GEOMETRY
Preliminary Remarks

Axioms

Some l.ogical Conscquences of the Axioms

A Non-Geometric Model of the Axioms

Other Models of the Axioms - Finite and Infinite
Equivalence Classes of Parallel Lines

Parallel Projection

Vectors = An Intuitive Introduction

Summary

FIELDS

What 1s a Fleld?

Getting Some Fleld Theorems Painlessly
Trouble with O

Subtraction and Division in Flelds
Fractions in Flelds

Order in Flelds

How Many Ordered Fields?

Equations and Inequations in (Q,+, +,<)
Solving Quadratic Equations

Summary

15
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THE REAL NUMBER SYSTEM

The Equation x® = 2 in (Q,+, *)

The Measuring Process

The Length of a Line Segment

Three Illustrative Cases

The Real Number System

Some Properties of the Real Number System
Arithmetic of Irrational Numbers

Summary

COORDINATE GEOMETRY

Introduction

Axiom !, Uniqueness of Line Coordinate Systems
Axiom 5, Relating Two Coordinate Systems on & Line
Segments, Rays, Midpoints

Axiom €, Parallel Projections and Line Projections
Plane Coordinate Systems

An Equation for & Line

Intersections of Lines

Triangles and Quadrilaterals

The Pythagorean Property

Plane Rectangular Coordinate Systems

Surmary

RFAL FUNCTIONS

Mathematical Mappings
Properties of Keal Functilons
Representing Real Functions
Composition of Real Functions
Inverses of Real Functions
{f+g) and [T - g)

1
.f'o, n’ -
{rem] on [g]

The Square Root and Cube Root PFunctions
Summary

DESCRIPTIVIE STATISTICS

Introduction

Exanples of Sets of Data and Their Graphica®
Presentat%pn

The Symbol . and Summation

The Arithmetic Mean, Its Computation and Properties

Meanures of Dispersion

Simplified Computation of the Variance and the
Standard Deviation

Summary
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9 TRANSFORMATIONS IN THE PLANE: ISOMETRIES
What is a Transformation?
Reflections in a Line
Translations
Rotations and Half-Turns
Ccomposing Isometries, Glide Reflections
The Three Line Reflection Theorem
Directed Isometries
Groups of Isometries
Isometry, Congruence, and Symmetry
Other Transformations: Dilations and Siwilarities
Summary

10 LENGTH, ARFA, VOLUME
Introduction
Measures on Sets
Lengths of Line Segments
Areas of Rectangular Regions
Volumes of Rectangular Solids
Areas of Triangular Reglons
Areas of Parallelograms and Trapezoidal Regions
Areas of other Reglons
Circumference of a Circie and 7
Areas of Circular Regions
Sunmary

Appendix A: Mass Points
Mags Points
Notations and Proceduresg
Axioms for Mass Points
A Theoren
Another Theorem
Using a Definition
Mass Points in Space and a Theorem
Summary
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APPENDIX C
COURSE IXTI CONTENT

INTRODUCTICN TO MATRICES

What 1s a Matrix

Using Matrices to Descrihe Complex Situations
Opecrations on Matrices

Matrices and Coded Messages

Matrices and Transformations

Transition Matrices

Summary

LINEAR HQUATICNS AND MATRICES

Iinear Combinations of Equations

Sulving Systems of ILinear FEquations

Solving Gystems of Linear fquations, Continued
Homogeneous Linear Equatione

Cvatems Oof Linear Equations and Matrices
Matrix Inversion

Suwnma ry

ATGLEBRA O MATRICES

The World of Matricas
Addition of Matrices
Multiplication by a Scalar
Muitiplication of Matrices
Multiplicative Inverses in M,
The Rins of 2 x & Matrices

A Field of 2 x 2 Matrices
Summary

GRAFHS AND FUNCTIONS

Conditions and Graphs

Rerlons of the Plane and Translations
Functions and Conditions

functions and Solution of Equations
Operations on FMunctions and Asymptotes
sumnary

COMBINATORICS

Introduction

Coun.ing Principle and Permutations
Tra Fowar et of a Set

Muamber of Subsets of a Given Size
The Binomial Theorem

Mathemntical Induction

ammary



Chapter

6 PROBABILITY
Introduction
Outcome Set and Events
Probability Measure
Uniform Probability Measure
Iooking Back
Iooking Ahead
Swnmary

7 POLYNOMIAL AND RATIONAL KFUNCTIONS
Polynomial Functions
Degree of a Polynomial
Addition of Polynomials (P,+)
Multiplication of Polynomial Functions (P,+,.)
Division of Polynomial Functions
Pclynomial Factors and The Facto Theorem
Quadratic Functions and Equations
Rational Functions
Operations with Real Rational Functions
Surmary

8 CIRCULAR FUNCTIONS
Sensed Angles
Standard Position
Circular Functions of Angles
Circular Functions of Real Numbers
Degrae Measure and Special Angles
Graphs of Circular Functicns
Iaw of Cosines and law of Sines
Supmary

9 INFORMAIL, SPACE GEOMETRY
Space Geomotry and Plane Geometry
Planes in Space
Parallel Lines and Planes in Space
Deductive Approach tc Geowmetry in Space
Perpendicularity of Lines snd Planes in Space
Conrdlnatz Systems in 3-Space
Set Descriptions of Planes in Ccordinate 3-Space
Surfaces in Space
Summary
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